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	 Patient:	 Male, 57-year-old
	 Final Diagnosis:	 Implantation of oral squamous cell carcinoma on the thigh
	 Symptoms:	 The lump on the scarred area of the thigh
	 Clinical Procedure:	 —
	 Specialty:	 Oncology

	 Objective:	 Unusual clinical course
	 Background:	 Oral squamous cell carcinoma (OSCC) is the most common malignant tumor in the head and neck. A free flap 

is often used to repair tissue defects left after surgery. Due to the existence of 2 surgical sites—the donor site 
and recipient site—cross-contamination should be prevented during the operation. This report presents a case 
of donor tumor implantation suspected to be caused by cross-contamination.

	 Case Report:	 A 57-year-old Chinese man was admitted with a mass in the left floor of the mouth, first noticed 2 months be-
fore. The biopsy confirmed squamous cell carcinoma (SCC). Under general anesthesia, extended resection of 
the left floor of the mouth SCC and repair with a left anterolateral thigh free flap were performed. Five months 
after surgery, a mass was found in the scar on the left thigh. Extensive resection of the left thigh mass was 
performed, and postoperative pathology revealed metastatic SCC. At the same time, a tumor was found on 
the right back and another on the chest wall. These 2 tumors were resected at the same time and were also 
confirmed as SCC. Seven months after surgery, the patient gradually developed local recurrence and systemic 
multiple metastases, and he died 10 months after surgery.

	 Conclusions:	 The “no tumor left behind” principle should be strictly followed in malignant tumor surgery to avoid malignant 
tumor implantation. Oral and maxillofacial surgeons should be aware of this and use appropriate techniques 
to avoid such incidents.
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Introduction

Oral squamous cell carcinoma (OSCC) is the most common ma-
lignant tumor of the head and neck [1,2]. Surgical resection 
is the main treatment [3,4]. A free flap is often used to repair 
tissue defects left after surgery [5,6]. Due to the existence of 
2 surgical sites—the donor site and recipient site—cross-con-
tamination should be prevented during the operation. Advanced 
head and neck malignancies often undergo systemic metas-
tasis [7], but tumor implantation has been rarely reported in 
the literature. This report presents a case of donor tumor im-
plantation suspected to be caused by cross-contamination. The 
tumor happened to appear at the scar site of the donor area.

Case Report

A 57-year-old Chinese man was admitted with a mass in the 
left floor of the mouth, first noticed 2 months before. Since 
first discovery, the mass had grown slowly and no numbness 
of the tongue had occurred. His general condition was good, 
with no previous history of oral or maxillofacial malignancy.

Clinical examination showed no obvious abnormality in fa-
cial appearance. A cauliflower mass could be seen at the left 
floor of mouth, involving the tongue and abdomen, ulcerative, 
about 4 × 3 cm in size, hard, and immobile, and swollen lymph 
nodes were found in the left neck (Figure 1).

Imaging examination revealed an irregular, lobulated, soft-tis-
sue mass on the left tongue and the floor of mouth, with un-
clear boundary. It was up to the abdomen of the tongue, down 
to the floor of mouth, with a range of about 32 × 15 × 20 mm. 
The plain scan density was uneven and showed obvious un-
even enhancement. The left sublingual gland, submandibular 
gland, and tonsil were enlarged, the local boundary was un-
clear, and the enhancement was significantly enhanced com-
pared with the contralateral side. The left salivary gland duct 
was dilated, and the adjacent hyoid bone and mandible had 
no obvious bone destruction. Multiple enlarged lymph nodes 
were observed in the first to fourth region of the left neck, and 
the largest was about 15 × 9 mm (Figure 2).Figure 1. A mass located on the left floor of the mouth.

Figure 2. �Computed tomography images of the mass. (A) Axial plane of the mass. (B) Coronal plane of the mass.
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After admission, an examination was completed, and the bi-
opsy was confirmed as squamous cell carcinoma. Under gen-
eral anesthesia, we performed extended resection of left floor 
of the mouth squamous cell carcinoma (SCC), partial resection 
of left mandibular and bilateral lymph nodes of the neck, dis-
section and repair of left anterolateral thigh free flap, and tra-
cheotomy (Figure 3). Two separate surgical fields were used 
with separate teams and instruments for each field. Head and 

neck tumor resection and cervical lymph node dissection were 
performed concurrently with flap harvesting. A sterile drape 
was placed at the level of the abdomen as an isolation barri-
er, establishing a strict protocol requiring surgical personnel 
from both teams to place instruments within their respective 
areas. After tumor resection and cervical lymph node dissec-
tion were completed, the recipient-site surgical team changed 
surgical gowns and gloves, and simultaneously replaced sur-
gical instruments and sterile drapes. The donor-site surgical 
team irrigated the operative field with copious amounts of 
normal saline before wound closure. Postoperative patholo-
gy showed SCC T3N3bMx, stage IV, without invasion of bone 
tissue (Figure 4).

Adjuvant radiotherapy was administered 6 weeks after surgery. 
The clinical target volume (CTV) radiotherapy doses were 60 Gy 
(tumor area) and CTV 54Gy (lymph node area). Chemotherapy 
was also administered, with cisplatin 50 mg d1-3/21d.

Five months after surgery, a mass was found in the scar on the 
left thigh. Clinical examination showed that the 3 × 2 cm mass 
was located under the scar. It was soft and mobile (Figure 5). 
B-ultrasound showed a 30 × 23 × 18 mm hypoechoic mass 

Figure 3. �Intraoperative photos. (A) Postresection. (B) Free flap repair.
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Figure 4. �Pathology section of the tumor (H&E staining, 
magnification 50 ×).

Figure 5. The mass in the left thigh.
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located 3 mm from the skin surface in the subcutaneous soft 
tissue of the left thigh, which was elliptical, with a clear mar-
gin, internal echo not uniform, and the upper and lower had 
“rat tail sign”, the distance (Figure 6). A computed tomogra-
phy (CT) scan showed a subcutaneous, round, slightly low-
density shadow in front of the thigh of the left side, about 
21 × 22 mm in size, with blurred edges, unclear boundary with 
the rectus femoris, and increased density of the surrounding 
subcutaneous fat space (Figure 7). Extensive resection of the 
left thigh mass was performed (Figure 8), and postoperative 
pathology revealed metastatic squamous cell carcinoma (SCC) 
(Figure 9). At the same time, a tumor was found on the right 
back and another in the chest wall, each about 2 × 2 cm, and 
both were tough and indistinct from the surrounding tissue. 
These 2 tumors were resected at the same time and it were 

also confirmed as SCC (Figure 10). Seven months after surgery, 
the patient gradually developed local recurrence and system-
ic multiple metastases, and he died 10 months after surgery.

Discussion

In recent years, surgery and adjuvant chemoradiotherapy for 
OSCC have improved the overall survival rate and control rate 
of local lesions. However, the distant metastasis rate has an 
increasing trend. OSCC often metastases to regional lymph 
nodes, and distant metastasis is rare [8], but when it happens, 
it worsens patients’ quality of life and prognosis [9]. Distant 
metastases are more common in the lungs than elsewhere. 
The presence of primary mandibular intraosseous carcinoma, 

Figure 6. �Ultrasound image of the mass in the 
left thigh.

Figure 7. Computed tomography scan of the left thigh.
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Figure 8. �Intraoperative excision of the mass in the left thigh. (A) Local resection of the thigh mass. (B) After pathological confirmation 
of malignant tumor, the tumor was enlarged and resected. (C) Excision specimen. (D) Closure of the wound.
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grade IV and grade V cervical lymph node metastasis, local re-
currence, and presence of pathological extrinsic extension are 
important risk factors for distant metastasis [10-12]. In addi-
tion, non-surgical treatment of local lesions is also a risk fac-
tor for distant metastases [13]. There are many studies on dis-
tant metastasis of oral cancer, especially in-depth studies on 
its risk factors, but there have been few reports on implanta-
tion metastasis in donor sites during repair and reconstruction.

In this case, the tumor was at the donor-site incision, raising 
the strong suspicion that the “no tumor left behind” principle 
was not strictly observed during the operation, resulting in im-
plantation of malignant tumors. Multiple intraoperative mecha-
nisms can promote the dissemination or implantation of tumor 
cells [14-16]: glove contamination [17], contaminated surgical 
instruments [18,19], aerosolized tumor cells or dispersed blood 
and tissue fluids [20], and mechanical manipulation of the tumor 
that induces cellular shedding [21]. Kuhar et al confirmed that 
gloves used in head and neck malignant tumor surgery can be 
tested for malignant tumor cells, as these cells can cause tumor 
implantation and metastasis [22]. Although great care was tak-
en to avoid cross-contamination, the limited surgical operating 

Figure 9. �Pathology of the left thigh (H&E staining, magnification 
50 ×).

Figure 10. �Pathological sections of the masses on the back and chest. (A) The back mass. (B) The chest mass (H&E staining, 
magnification 25 ×).

A B

space prevents isolation zones established using sterile drapes 
from being an absolute physical barrier [23]. Instruments used in 
different surgical areas can inadvertently be transferred across 
the isolation zone due to operator error, leading to instrument 
contamination [24]. Furthermore, garment contact between sur-
geons from different teams can also occur.

Preventive measures should be strictly implemented to minimize 
such risks. These include: (1) using separate instrument trays 
and designated surgical teams for the primary tumor resection 
and the donor site harvesting; (2) changing gloves and gowns 
after completing tumor resection and before accessing the donor 
site [25,26]; (3) adopting a “no-touch” technique during tumor 
handling and thoroughly irrigating the surgical site with sterile 
water before wound closure [27-29]; (4) applying physical bar-
riers between the 2 surgical fields; (5) minimizing tumor ma-
nipulation [30,31]; and (6) performing donor-site procedures se-
quentially (eg, harvesting the flap before tumor resection when 
anatomically feasible) to preclude cross-contamination [32].

Tumor metastasis also appeared in the soft tissues of our pa-
tient’s chest and back, indicating that the mass in the donor site 
can also be a source of hematologic metastasis of malignant tu-
mors. Wescott et al reported the case of a patient with advanced 
tongue SCC who underwent gastrostomy before surgery due to 
dysphagia, but the tumor still metastasized to the fistula [33], 
which was apparently independent of whether the “no tumor left 
behind” principle was followed during the operation. The same 
situation was reported by Sharma et al [34]. There is a theory 
that the blood or lymphatic spread of cancer cells from periph-
eral blood to the gastrostomy site is related to surgical stress 
during PEG tube placement. The same may be true in our case.

To further differentiate implantation metastasis from hema-
togenous metastasis, several criteria should be considered. 
Implantation metastasis is characterized by (1) tumor localization 
at the surgical incision or wound site rather than in parenchymal 
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organs or randomly distributed soft tissues; (2) a close temporal 
relationship to the surgical procedure, often manifesting earli-
er than widespread systemic dissemination; (3) histopatholog-
ical continuity between the implanted tumor and the primary 
lesion, with similar morphological features; and (4) the absence 
of other distant metastases at the time of donor-site lesion de-
tection, or a metastatic pattern anatomically restricted to the 
operative field [35]. In contrast, hematogenous metastasis typi-
cally presents with multiple lesions in distant organs (eg, lungs, 
liver, bone) or soft tissues, often synchronous or metachronous 
with the primary tumor, and is associated with vascular inva-
sion or large numbers of circulating tumor cells [36,37]. In our 
case, the simultaneous presence of chest and back soft-tissue 
metastases raised the possibility of a hematogenous compo-
nent. Nevertheless, the location of the donor-site mass pre-
cisely at the surgical incision, its occurrence before widespread 
systemic spread, and the lack of other pulmonary metastases 
at initial detection argue in favor of implantation metastasis. 
However, the possibility that the donor-site lesion represents 
the first clinical manifestation of hematogenous dissemination 
cannot be entirely excluded. Therefore, we present donor-site 
implantation as the most plausible mechanism, rather than a 
proven cause. Future studies using molecular clonality analysis 
(eg, comparative genomic hybridization or next-generation se-
quencing) could help distinguish between these 2 mechanisms 
by comparing the genetic profiles of the primary tumor, donor-
site mass, and distant soft-tissue metastases [38,39].

Regardless of the exact mechanism, adherence to the “no tu-
mor left behind” principle should be strictly followed during 
malignant tumor surgery to avoid malignant tumor implan-
tation. Oral and maxillofacial surgeons should be aware of 
this and use appropriate techniques to avoid such incidents. 
Understanding the mechanisms of intraoperative tumor cell 
dissemination, adopting preventive measures, and meticu-
lously adhering to the “no tumor left behind” principle are 
essential to improve surgical outcome and prognosis [40,41].

Conclusions

In our case, the tumor was at the incision of the donor site, 
which leads to the strong suspicion that the “no tumor left 
behind” principle was not strictly observed during the oper-
ation, potentially resulting in implantation of malignant tu-
mors. Nevertheless, hematogenous dissemination cannot be 
definitively excluded, particularly given the concurrent soft-tis-
sue metastases on the chest and back. Therefore, donor-site 
implantation is presented as the most likely, but not proven, 
mechanism. A key limitation is that we did not perform mo-
lecular clonality analysis or genomic comparison between the 
primary tumor and the metastatic lesion, which precludes de-
finitive distinction between implantation and hematogenous 
dissemination. Future studies incorporating such methods are 
warranted. The “no tumor left behind” principle should be 
strictly followed in the malignant tumor surgery to avoid ma-
lignant tumor implantation.
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